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(57)Abstract: 



PROBLEM TO BE SOLVED: To maintain the optical loss at the joining 
section between a semiconductor laser and an optical waveguide to a 
minimum, to reduce the power consumption and to improve the reliability 
by burying a single semiconductor layer in the joining region of an end face 
emitting type semiconductor laser and an optical waveguide. 
SOLUTION: The semiconductor layer, which constitutes of an AIGaAs 
semiconductor laser 200, is grown on a GaAs substrate 1 00. Then, the 
layer is reactive ion beam etched in a vertical direction to the depth where 
the substrate 100 is reached. Then, employing an MOCVD method, a 
semiconductor layer (an optical waveguide) 300, which is constructed to 
sandwich an optical waveguide layer 301 from the top and bottom by 
optically enclosing layers 303 and 302, is grown. Then, the joining region of 
the laser 200 and the waveguide 300 is vertically etched, an AIGaAs layer 
400 is buried and grown in this region. Lastly, the semiconductor layer 
grown in the laser 200 is removed, processed into a ridge shape, a lateral 
direction light enclosing process is conducted and an electrode mounting 
process is conducted for the laser 200 in order to obtain a waveguide type 
optical integrated circuit element. 
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ife^^^SffitfciC^. iPJO. 4dBTft-3fc. C 
©5 ^. GR I N^5 0 0^gB#©*ip*>P,mfcfiS 

fi(cjSHr&ttfri^«<o. 2dBimat>6n. 

H^FSI^tcSHT4»^«GR I N«J|S5 0 0©SffltC 
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[007 1 ] ^ommt. GR I Nfgi£5 0 0©U>X 

tc&mjtc&tL. xmm&z o i ©@w*- K©tr- 

ASec—Scb/c <!:<!: ^.rjfe^igSS 3 0 lK8^fttl> 
4fc*-C*-2>„ GR I N£Ii£5 0 0©g^*S!^b 

Z>C.±1fim&-Zt\X^Z>. GRINfS«5 0 0 

©£<*«. ±E©&*s9£igttBg3 0 i©@w*-f© 

[007 2] fete. &mfeB1&2 TBGR I N&«5 0 10 

[0073] (hm^«3 ) ® 3 tttmimmsmtm 

mm&m*<omffi&m 3 . ^mmmm 3 ©zgjgss 

[0 0 7 4] IP%. GRIN@5 0 0filtia$©*We. 

gS(*U-tf 2 0 0" £GR I N£iiS5 0 OCS^Sii 
dtrffitt. *t»t*GR I N$I$5 0 0 tftW&88M3 0 
0 <Z>8&MI#6gtrMtt. £l/<«. *©H*©««ft 

r. USSTfc® 2 ©SfjSICC^jfcJfr® 1 ©SOJUfcttJl] bfcfc 

[0 07 5] CCf, ±&<Dl&WK.isVZ>^v3->ifL 

tf. *)T9?a7- 4*^ -x.v (R I E) 9* 

CVDffi. MBEffitdBfc-J*. ifr&tCfc-a-CttifctffljS 
S. i'O^-r FVPE^=&flit,»SC<!:feoJfi6T*-S. 

[0076] <cte. mm&m 1 &u90ttftB2 i^js-r 

[0 077] (%fUB£4) H4 (a) . <b)tt#2£ 

«c#gi«:wr-5fc©-c*-5. &Ttc-e«E>ws«Kaxe 

[0078] *f, GaAsSfilOOlKAlGaA 
s^DF BU— V2 0 0' £fltfi£-r£¥iSttJl£MBE 

it. im»^— !f£ LTWRK^aaBartt-?**-*" **l 
[00793 c©*z»(*u— tf2 oo' ©gfi:^rsj©t 

-A&ttifal (imT*'3. r£tt®2 0 1 <b UT3JB©fi 50 
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■WtFflKSfcflUBU *»8a7 8 0nmK:»Bei,fc. 
[0 0 80] £CC. R I BESSfflt'TGaAsiSl 
0 0tC?fl^-r-5^3S-CgfiK:x^^>^L / /c <> CC 

[0 0 8 1 ] C<Dfcm*. Ga AsStgl OOK^T 

jraBtcBM{bSJR©JI5JjS«S6nr. x „ * > i'ifflE© 

■C. ifbif 1 6 0 0 ©MSB 2 0 n m i Ifc. C©<fc 
9tel(J*«i*<-r&£. ttfbgXBBOOtcj: 

[0082] C©B$.cS-C t Mf ti&RR 8 0 0 tlx 9 * > 

^3 ftT Hfcl^igi x v y 3n/c«^©IWffi«:^ 

S\ MOCVDffi«rffll»T^^8S3 0 1 £t?J(£-r£¥ 
*g<*JS3 0 0£fi£gLfc. C©*i»t*JB3 0 OiCffllsX 
I*. K<bS3*lg6 0 0 £ LfcaBteUStrfT* C 

tic J:*). ^Jg#u-lf 2 0 0' 8i5K:«i£g#it§e>&c> 

[0 083 ] 4^El^fll4(ZHKfiR3UiyMRBBX^-C 

U. x??->:?fflffi{t&{b8i&K6 0 0*P6fe*gfmft 

MAi^snri^©-^ x^y-^fflijEfcga&^rsi 
ssioo tcwTfcfiRgttjgff ofco ^sai 3 

0 l©JIJ?tt2 tfmil/fc. 

[0 084] 4mnMMOttffiR£jyftf^RX?tc 

*Jt,>rfe. ^Nlffl^— tf2 0 0' ©tb^^Otf^i 
7k¥Ccfe-3fcS>i©^«iSclS3 0 1©EW*- K©*^ 
©i^3«0. 1 um<Dttm.-C'&t>1±Z>CtWX-Stc. 

[0 085] *mm*4<M®m&m9mnttic 

-p^T. mm&l"-*f2 0Q' rt>6#j£&SS3 0 1~*© 
1$-&m9i*WmLtc±C?>. mi. 8dBT&«5. *- 

■C#-5Ci*i5ii2-C^/c. 
[0086 ] (HtS^SI 5)05 

[0 08 7 ] InPlgl 10±KInGaAs 

P^DFBU-1f2 1 0«1i)Sr«^NM(c|B«MBE% 
rfiStSLfc. *|liS^SS5©S?jS8gS?^S[s]BS^ 
it. If 2 1 0 £ fCBMaS^ffliaCrtt^f** 

[0088 ] C©^jg^l — If 2 1 0©SiS^[Sl©^- 
AS«i*f)l iimtftD, rS14/a2 1 ltc«5Jl©S^# 
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pm&am u . &\m.& 1 . 5 5 u mtcas o it. 

[008 9] ,XK.. R I B E&Zm^r I n P»S 1 1 

o«:iii^-riai$*-csa:{cx^^>^L/c. -e©tg. 

MOC V Dffi«rffl^-C^jgS83 0 1 *f8fiJc-T^^<* 
13 0 0^gUc„ C©¥S»B3 0 0{CML-t:«e( 

ig&l/-- !f 2 1 OSPfClifiXg^ee^cl^ff-CfiKSL. 
/c. 

[0090] c©t t. fiKfi^o*«a® itw-mtcmit) 

1 OJMJ5« 1 . 5iimiLfc. :$l£&5Jf5.® 5 ©igiSBSS? 

%mnm&m*i>. ^m^~v2 1 o©w**»*© 

*'i><fc*¥Kfco;fc&<t©:&ig<£8S3 0 1 ©HW*- F 

[0091] ^jc. m<mm-?z>;&m^x. ¥m#i< 

-tf 2 1 0 <b7fe^fi?g3 0 1 ©g^^fc^fc^fiJI 

?? L >i'git;*te:i£ag?&883 0 1 SB^SftW. 6 . 0 u 20 

[0092 ]ii,>t, x-y^>d/3n^^©ffliJMK:K 
4t&3?«i6 0 OfcJ&aSLA:. C©J&£li. *&&&S§4I5J 

**>^ffiflH©.*K:&fl2i3^6 0 0*JgfiJE-r4Ci*« 
r# tc. ffl\Mmm 6 0 0 ©JgJ¥tt 2 Onmilfc. 
[009 3] 3l«tft*, x?*>*3ftfc*MCC«tjtW 

«cja5f^**^{fra»fi (gr i n«*s> 500 &^t? 

BSr^tt I n. A s ggfiXOgEftfe 30 
ffl^-CSitSlifc. CCr. GR I Nffltt5 0 0©4><l> 
{ig«¥i?f*U-1f 2 1 0©ffi;bft5M&©4><Ci'Rtf£W 
j£fg3 0 1 ©SW*- F©t|3^©flSStc— ScS-tf/c. 
[0094] CO&g^-frtHHJffiltt. ilf6^SS4ISJfi|{C 
MOCVDSlC9v^^n-3> hd-^OSll:a> 

fa- jf «ifflrr * c <t ccj; «3 ^micmmv # fc. 

[009 5] *ISJS^5©^jggSM*mSInISS^K 
•e-ntci -,-CGR I NSS^5 0 0©j£fiB$, *Jp*»6ffi 40 

*40fcfiKS«M6nr. -j-^-c i nPisi 1 oK^tt 

[0096] ^mmmm5<Dmmmi^mmm^m^ic 
-ai»r. 9*2 i o^e>^jgK3 0 i-©*s 

ffiifc-C fi? £ c i #S8iS 3 tilt. 
[0097] 

[%^©J»m] KLhO^qBiittlKSi^fllglSHR^tc 50 
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[0098] c©/c«?>. *«f*u— tfaiiatoii^suge 

t ©»fflaoflUWi*«W«4 *»«B»i ©Affile fcW 

[0099] a.*.T. ±e«sscc *sw*u— y* 
#>6©tH;fr&©fcr- At££#jg&gg©@*r*- K©e- 

ASicSt^{c§^3-t*-5Ci*!-C^2.©-C. *-K^FS 

[oioo] e©ts*. *»H««:j:tia:. 
■5. 

[0101] «Klt38B3«f«:iB*8©3HRS8®3e 

XJfJ!i*{Cj:^r^iS*©^©*- K^ci7r fi>ifi&3& 
K^Lfc£££T%i8ttl^tte3ft&©T. *-F 
■5. 

[0102] ±IB2o©flMgetg*£.b-l£-&flia 
Kj:*itf. Pg#©ttJ|l£fBfttttfCft*r*. 

[0103lifc. 1$tcM}|83(8«K:Ktt©«iKB89^ 
iHWaiS^KiJitf. ¥*ttU--!f£#»RR©«£ 

oTfc. ^«:U— !f££i|fi£B©tt^K*V£l4l4» 
[0 104] «C/c. 4$(cM««99K:8Stt©WWSSX 

SEftr-&^Mf:Ji«aie>i&tr«JA«&<S©-C. 

[0105] */c. «Ftci!J^ 1 1 ^«3»3» 1 5IEt2© 

[191B©t041ttSm] 

[31] *^W©*SSfi5S§ 1 fcin-r. ^&SSS^SiS@ 
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[02] *mi<Dni&Bm 2 =&^-r . ( a > itmm^m 
xmmms&SiTfDmmm. ( b ) «gri bsmmomft 

i&m^om&Lmm. 10 
[16] mm&Mftmmm&m+<D'&*m%7n-r$.m 

[07] ( a > it¥m# \s — tf titmm& t *m-mm. 
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10 0 G a A s St5 

110 I nPli 

20 0 AIGaAsS*g«:U-f 

200" AlGaAsSDFBU-lf 

210 InGaAsP^DFBU-f 

3 0 0 jfcig&SS £ S*ag<*II 

3 0 1 ftm&m 

30 2 TWOTfeKi;jA*Jl 

303 ±m<o^tmci^it>m 

400 AlGaAs 

50 0 GR I Ni^i 

600 ffltmmm 
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